Stimulation of human breast carcinoma cell invasiveness and urokinase plasminogen activator activity by glucose deprivation.
Glucose deprivation has been shown to increase the invasive and metastatic potential of tumour cells. In the present study, we determined whether the enhanced tumour cell invasiveness resulting from glucose deprivation is linked to increased activity of enzymes required for extracellular matrix degradation. Results of in vitro invasion assays revealed that the invasiveness of human MDA-MB-231 and MCF-7 breast carcinoma cells and MCF-10A1 normal breast cells was, respectively, 3.9-, 2.9-, and 2.1-fold higher when they were incubated under glucose-deprivation (0.2 mM glucose) than when incubated under physiological blood glucose levels (5 mM). This effect of glucose deprivation on invasion correlated with increased urokinase plasminogen activator (uPA) and plasmin activity. Glucose deprivation did not increase the levels of gelatinase and plasminogen activator inhibitor-1 secretion, or the expression of cell-associated uPA receptor. To determine whether the increased invasiveness resulting from glucose deprivation is causally linked to increased uPA activity, invasion assays were conducted using MDA-MB-231 cells incubated in 0.2 mM or 5 mM glucose in the presence of a neutralising anti-uPA antibody. Results revealed that the anti-uPA antibody significantly inhibited invasion in a dose-dependent manner and to a much greater extent in cells incubated in 0.2 mM glucose than in cells incubated in 5 mM glucose. These results suggest that low glucose levels in malignant cancers increase tumour cell invasiveness by stimulating uPA and plasmin activity.